Effect of anti-inflammatory analgesic drugs on the regulation of cytosolic pH by anion antiport.
Four nonsteroidal anti-inflammatory analgesic drugs acetylsalicylic acid (aspirin), salicylic acid, indomethacin and piroxicam were tested for their action on chloride/bicarbonate exchange by anion antiport and on the regulation of cytosolic pH (pHi) in Vero cells. The Na+-independent Cl-/HCO3- exchange regulates pHi back to normal after alkalinization and is therefore in a state of high activity at alkaline pHi, whereas it is in a state of low activity when pHi is below neutrality. Preincubation with the drugs at low pH strongly increased the activity of the Na+-independent Cl-/HCO3- exchange, whereas at high pH the antiport was inhibited. The Na+-dependent Cl-/HCO3- exchange, which is most active at low pHi and normalize pHi after acidification, was inhibited after preincubation with the drugs. In cells that had been incubated with the drugs, pHi was 0.1 to 0.4 pH units lower than in cells that had been incubated in the absence of drugs. The prostaglandins E2, F2 and I2 had little effect on anion antiport, and did not counteract the effects of the anti-inflammatory drugs on Cl-/HCO3- exchange, indicating that these actions of the drugs are not due to the inhibition of prostaglandin synthesis. The relevance of our findings to the clinical effects of these drugs is discussed.